Modulation of the activity of endogenous protein kinase inhibitors in rat heart by the beta adrenergic receptor.
The rat heart contains a large amount of two protein kinase inhibitors. The type I inhibitor blocks the activity of cAMP-dependent protein kinase while the type II inhibitor blocks cGMP-dependent protein kinase, cAMP-dependent protein kinase and cyclic nucleotide-independent protein kinase. Isoproterenol produced a dose-dependent decrease of the type I inhibitor activity and an increase of cAMP content in rat heart. The decrease of the type I inhibitor activity is mediated through adrenergic beta receptor because propranolol and practolol but not phentolamine prevented the effects of isoproterenol. Moreover, prior treatment with aminophylline markedly enhanced isoproterenol-induced increase of cAMP content and decrease of the type I inhibitor activity. Isoproterenol did not change the activity of the type II inhibitor. These results are compatible with the hypothesis that the neurotransmitter generated cAMP modulates phosphorylation in the heart by changing the relationship between cAMP-dependent protein kinase and the type I inhibitor activity.